Dynamics of interaction between DNA-specific antitumor agents and serum-contained cytokines in the initiation of ML-1 human myeloblastic leukemia cell differentiation.
When added to RPMI-1640 medium containing fetal bovine serum, DNA-directed antineoplastic agents such as cytosine arabinoside (araC), daunorubicin, and actinomycin D induce the monocytic differentiation of ML-1 human myeloblastic leukemia cell populations to an extent that depends upon both drug and serum concentration. Differentiation is not induced in the absence of serum or when antibodies to tumor necrosis factor-alpha and transforming growth factor-beta are added to the cultures, indicating that these serum-contained cytokines participate in initiating the differentiation process. The drug- and cytokine-dependent cell maturation, which results in the inhibition of leukemic cell growth, is achieved at much lower concentrations of drug than is required for growth-inhibition through drug-mediated cell kill. RNA- and protein-targeted agents cannot replace DNA-specific agents in the process of differentiation-induction. The DNA-specific agents render the leukemic cells responsive to the low concentrations of differentiation-inducing cytokines that are present in serum, causing them to mature, and subsequently, to cease growth. This sensitization may be a component of the clinically selective action of DNA-specific antitumor agents.